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Abstract: Fisheries are the fastest growing food production system in the world. Global
production has grown considerably in aquaculture and this disposition is being expected to
increase. In this regard, a new way of species search has commenced in aquaculture.
Aquaculture of Pangasius sp. has a significant place in this search among sustainable tropical
species.
Among other cultured species pangasius is the 4th most commonly cultured species in the
world after salmon, shrimps and tilapia. The tremendous potential of the pangasius sector
directs the attention of world fisheries market. In turkey, there is not a recorded pangasius
production data. There have been cultivated as a hobby for the aquarium fish.
In this study, information regarding general characteristics and production techniques of
pangasius fish has been presented and samples from around the world have been addressed.
The purpose of this research when the state and contribution of the genus pangasius, which
is accepted as fast growth,  a significant food source for having high protein rate and being
able to adapt to various food diets, are considered, pangasius aquaculture in an aqua
environment suitable for its environmental demands is the contribution to the development
of fisheries. Also, it might be targeted to provide energy conservation and decrease the costs
of aquaculture by obtaining the necessary hot water supply from geothermal sources, which
have high potentials and which are sustainable, renewable and cheap.
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1. INTRODUCTION
Pangasius aquaculture first began in 1940s in Vietnam with fingerling of captured
in small ponds and in the nature. At the beginning of 1960s, small-scale cage
cultures which were direct source of income in Mekong River have been
determined. Pangasius aquaculture has moved to fingerlings production in
hatcheries at the beginning of 2000s. Recently, Pangasius production in Vietnam is
269 tons per yield and total annual production is between 500 to 600 tons per
hectare. This rate is among the highest rates in the world (Sustainable Fisheries
Partnership, 2012).
According to the FAO statistics global pangasius production was below 5000 tons
between the years 1970 and 1980 and between 2008 and 2010 total production
amount has exceeded one million tons. Global Pangasius Production values, which
are obtained by aquaculture; between 1982 and 1996 production values have not
exceeded 600 tons. In 2010 these values reached to 1.344.722 tons. Global
Pangasius Values which are obtained by captured are as follows; between 1970 and
1973 it was below 2000 tons. Between 2000 and 2010 there was a boom in values
in comparison to the averages of other years and values obtained from capture with
Global Pangasius Values reached to 19.224 tons (FAO, 2012).
The genus pangasius is not officially produced in Turkey. Aquarium fishing for
recreational purposes is more common. One of the main reasons of this is the
necessity of high temperatures and not being resistant to temperature changes.
The purpose of this research when the state and contribution of the genus pangasius
which is accepted as fast growth,  a significant food source for having high protein
rate and being able to adapt to various food diets, are considered, pangasius
aquaculture in an aqua environment suitable for its environmental demands is the
contribution to the development of fisheries. Also, it might be targeted to provide
energy conservation and decrease the costs of aquaculture by obtaining the necessary
hot water supply from geothermal sources, which have high potentials and which
are sustainable, renewable and cheap.
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2. GENERAL CHARACTERISTICS
Pangasius sp. is known as the catfish belonging to Siluriformes order Pangasiidae
family and lives rivers. It is considered as economically important food fish because
of its fast growth, versatile feeding habit and hardiness (Ayson, 2008).
2.1. Morphological Characteristics
The body is laterally compressed. They have two long pair barbels; one pair in the
maxilla and one pair in the mandibular. Eyes are commonly small, but may vary
depending on the genus. Nose is relatively short (Gustiano and Pouyaud, 2008).
The genus may weigh up to maximum 300 kg (Pangasius gigas) (Fishbase, 2013).
The body of a healthy individual has a bright colour. Its dorsal is dark green and
black, the ventral is silver and the lateral has apparent light strips (Meenakarn,
1986). Flesh of the fish ranges in colour from creamy white to orange with a mild
flavour and a medium firm texture (Ayson, 2008).
2.2. Environmental Requirements
Pangasius is indigenous to the major rivers, reservoirs and swamps in Thailand and
the Mekong River Basin. In order to produce quality individuals, some production
parameters are required. The water temperature must be between 26 to 30°C
(Ayson, 2008). An experiment on the finger-sized individuals in the aquarium
environment was observed acclimated to 30°C showed restlessness, escape attempts
at 39°C, settled to the bottom of the aquarium at 41°C, unorganized swimming
with intermittent swift movements was noticed and fish tried to jump out of the
aquarium at 42°C (Debnath et al., 2006). The amount of suitable dissolved O2 is 5
to 6 mg/lt. The lowest level it can tolerate is 0.1 mg/lt. Pangasius spp. is an air-
breathing fish thus it can tolerate low oxygen. It is indigenous to water with 2 ppt
salinity content rate utmost. Optimum pH values it can survive are between 6 to
7.6 (Ayson, 2008).
2.3. Feed Requirements and Feeding
Pangasius genus is omnivores. It can feed on indigenous feed such as vegetable
trimmings, rotten fruits, snails, kitchen leftovers and others. (Ayson, 2008).
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According to PAD; eFCR rate should be less than 1.75 during the whole
production period (Haque, 2009). The average eFCR rate is 1.68 (Khoi, 2007).
Fry fish prefer to eat small aquatic animals between 2nd to 20th days, including small
water fleas called Moina and Tubifex (Meenakarn, 1986).  Pangasius can be fed
with pelleted commercial fish feeds at a rate of 5% of their average body weight and
will be adjusted two-weekly down to 2.5% at end of culture period (Ayson,2008).
Feeding may be done 2 to 6 times a day (Phan et al., 2009).
2.4. Reproduction Characteristic
Spawning period is between February and October. The brood-stocks are usually
selected according to its maturity and health state (for female smooth colour and
size, for male milt quality) for spawning. Sexual maturity age is known to be 3 or
31/2 years. The most quality egg and milt are obtained from 6 years old individuals.
However, in some fish farms it has been observed that too young (2-21/2 years old)
or too old (7 to 10 years old) brood-stocks are used and thus fertilisation rates fall
(Phuong et al., 2009). As conditions get worse, the period of reaching sexual
maturity lengthens (Department of Trade and Industry, 2010).
Reproduction temperature has been determined as 26 to 28°C. Average egg yield is
500 g for a 5 kg of female. Sex ratio ranges from 1:9 or 1:2 male and female (Khoi,
2011). The ventral surface of a female who has eggs in her gonads is bigger
compared to males, red and soft. Besides, urogenital zone is swollen and oval. Male
has a slim body and his ventral is not swollen. Urogenital zone is narrow and small
(Department of Trade and Industry, 2010). Fertilised egg should be spherical,
bright and light yellow and have a size of bigger than 1 mm. (Phuong et al., 2009).
Catfish belonging to the genus pangasius and order Siluriformes tend to migrate like
other bullheads. In October, at the beginning of the dry season the falling water
levels may trigger the fish to migrate to high water areas and main river channels. In
the dry season, the fish migrate to the Upper Mekong River and may reach almost
downstream. Migrations are seen under the lunar effect, in full moon or just before
full moon. Migrations are seen in February. In November and December
migrations hit the top. The moonsoon season (May to June), which comes after the
dry season, triggers the full grown individuals for spawning migration. Juveniles
migrate downstream with the help of floods (Burnhill, 2006).
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Hormones were begun to be used for pangasius genus in 1995. Due to the
hormones used in broodstock, the aquaculture techniques of fry fish have been
developed significantly, the supply of fingerling individuals has increased and has
contributed commercial production to grow rapidly. Hormones are used as follows:
The selected fish is placed in the tank. Females are induced with hormone injections
to spawn 2 to 4 times. In operators; however they are injected twice in eight hour
intervals. The first injection dosage is 500 IU/kg; the second injection dosage is
2.000 IU/kg. In order to increase the effect value of the hormone, Ovaprim
(Domperidon) is injected. In females Ovaprim is injected 0.6 ml/kg in the first
injection and 0.3 ml/kg following the second injection. Egg is taken 8 to10 hours
after the second injection. In males, 3.000 IU/kg is injected once during the first
injection of the female (McGee and Mace, 1997).
Larvae are 3 mm in height. From the 10th day, larvae are called “fry”. At the end of
the 9th week, fry weighs 15 g and grows to a size of 10 to 15 cm. Then they are
called fingerling. Fingerlings are cultured either according to the determined
production systems or sold to hatcheries (Khoi, 2007).
3. PRODUCTION TECHNIQUES
There are three production systems in pangasius farming: ponds, cages and net pen.
Pangasius are mostly produced in small-scale ponds (World Bank, 2006). 1.5 to 2
m deep ponds are necessary for the pangasius to grow (Ayson, 2008). When suitable
feeding and management are considered, they can grow up to 1.5 kg in 5 to 6
months (Khoi, 2007). A suitable net should be used for harvesting. Open systems,
like floating cages are designed to keep a continuous water exchange environment
by utilizing the current river water as much as possible. In comparison with ponds,
cages allow higher fish densities and have a higher productivity. The density of cages
is high in areas where the water current is strong. Harvest is easier in comparison
with ponds. To culture in enclosures, nets or fences are used to isolate a section of
the river. The ground of the enclosure is the river floor, which contributes to a
reduced need for construction material. Another advantage of this type of enclosure
is that the amount of wasted feed is lower compared to cages (Khoi, 2011).
Maximum fish density at any time for ponds and pens; 38 kg/m2 and for cages 80
kg/m3 (The Pangasius Aquaculture Dialogue, 2010).
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The most popular cultured pangasius species in the world are as follows: Pangasius
djambal, Pangasius bocourti, Pangasius sanitwongsei, and Pangasius hypophthalmus
(McGee, 1997). Under the integrated pangasius production system, in a poly-
culture trial done with tilapia a daily average 1.5 kg growth rate and 100% survival
rate have been obtained. In organic agriculture system, a daily 3 g of growth and
90% survival rate have been obtained.  By using commercial feed, a daily 5.5 g
growth rate and 90% survival rate have been obtained (Palma, 2009). Six most
popular species used in pangasius poly-culture production in Mekong River Delta
are Pangasius hypophthalmus, Cyprinus carpio, Helostoma temminckii, Barbus
choloensis, Oreochromis niloticus, Osphronemus goramy (Thompson and Crumlish,
2001).
Pangasius can be harvested for about 5to6 months of culture period. It can reach
the weight of 1 to 1.2 kg in 5 to 6 months of culture period. Pursue seine is used for
partial collection (Ayson, 2008).
4. CONCLUSION
The available global geothermal capacity has reached to 11.224 MW by May, 2012
(Jennejohn et al., 2012). Turkey is among the first five countries in geothermal
heating and thermal spring applications. Again, in terms of geothermal source
richness Turkey is the seventh country in the world. By using the current potential,
it is possible to meet the 5% of electricity need and 30% of heating demand by
geothermal energy.  The use of geothermal energy use increases more rapidly in
comparison to solar powered aquaculture heating systems. Geothermal heat enables
to control the pond temperature and thus optimum development is obtained. There
are three kinds of geothermal based aquaculture systems which are commonly used
in accordance with water flow: Closed systems, semi-closed systems, open systems
(Erden, 2005).
Closed systems should be preferred in pangasius species culture. In high-tech closed
systems optimum cleaning is provided by refining the water without water flow and
most importantly there is not heat loss. Considering all these reasons, waters of
Turkey might be suitable for pangasius species culture. When the fact that
pangasius species are high in protein, are used as aquarium fish and have a rapid
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growth rate and its place in the global economy are examined, it is seen that the
species is suitable in terms of culture.
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